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[ m^m 1 ] x:fj^ n.rzmmi±m*' ^ mm ^ - k sr 
^ § ix/i frtemMMfflira A $rmwE c u r 

^. 

[fi^^S 2 ] If 1 (:iE«5omMfflTD^^ Affl^ 

Ml et-v y "/ •/ ^f^{± , wimmm e c 

[fl^JS 3 ] if 2 tClBK<?)mMfflTai/9 Aggn 

^ijmi,zm^x . 

■y ^ tCji-^l-S J; o - H L^: t C0T'3!> S 

[If ^JM 6 ] It^iS 5 t:iiBKomMfflTa^^^ 
HalBrnj5^^A^fi!c;^x-yr-C-{4. mlB:7*n^7A^ 

B5iBafJ1»ftat;a^V^T. :eM$iJl»7°n:^^A(0SWffl 
3- H ^^-t-Sraj/^A^^gi: . 
BirlBmMSiJPr o A$r?|-gi;o*ME C U i^n 



MiBmwE c u x-mzMmmru^^A ^mn tr^m 

i^^^tifz^^~hi,zm-^\,^x. mmEcuxi^^ti 
^^mizBK^x. 

'\^mmizMm-t^w-m^hmjmiiJ:i/w^m^mj^^-^ 
^^iitzmm.^:^ii^timmLxmif-i!^y\=i-i' 

[ m-mm i o ] m-mm 9 tisKomMfflr n ^/-^ as 
%^mwizi3ux. 

3 ymM<Ditsm^m^-^m^j:2: a ^z. Migc^oi^s ^u- 
imsm 1 1 } if^Ji 1 0 izumcnmmmyu^^A 

msi7'~^^yu—^-r—hcr>y\=i y;^i^y:t<MZ^ ??iJj 
m i: -ri.mWfflrn A^I^Ji^S. 

[ m^m 1 2 ] m^m 1 1 tiEtucomMfflr o^?'^ a 

[ft^Jl 1 3 1 m^MS— 1 2 OV^-TixAH^iBtfecT)* 
Mfflra^7A|B^S^St:fcV^T , 
BUlBx-r- b :7 n— h±-c|Bl— fe*acD:1g^comifB 

(tMig^W-f-S^ t $rmi:t-«.mMfflra^^5A^^ 

[ 1 4 1 if 5l<Ja 8-13 (D^^-ftltHZMmcDM 

mmrTn^fyM.m^mmmi,z}5\^x , 
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im^m 1 5 ] if*^8~ 1 4<0V^-f iX3&Hci£^cO^ 
$Mffl=i-H^co^t:. |rriB-r-:5':7a-^-\— hrt 

[ ft^^a 1 6 ] mim i s tci emo^Mfflr n ^- ^ 

[ 1 7 ] 1 5 i 1 6 c?)V ^-m*^ S 

[fi^^ 1 8 ] mmms- 1 1 co^^i'n.Mzmmcom 

2:^M E C U t jS-^-r I. J: ^ iz^m L^imffiffl C n - K 

[fi^^ 1 9 ] ^mmm^mi:m.-t7'-:? 70-^ 

^- his h 7a-^-r— h $rf^fR-ri>^-\'- 

Sr :3 >- f ^' izm^^-^i, fzl!byay^J:.i:im L 
[00 0 1] 

(vehi c le-use program) m^mifmti X X/mmzm 
[00 0 2] 

5 y j5^fiifig ^ <i y 7 h X r ^ F - ;W t =2 



[0 00 3] i^Xxi>.^5ISrfi^3:2--if{i. ^-S^rU— 
i^3>'^#g?rf!lffltTSiJfflI'f±«» (specification) ^3 

7a— f-r — F ij il/f Xx— h 7 n— ^-v — h i; V 

L T o I/' -y CO T V S- y ^j^Mtmhtl h . 
[0 0 04] ^toacTJv-S aI/— £/3:xV7 h'^xr 

ca-Y^ummz^m-^mm'ki^^. l^^l. 

[00.05] ^ZX\ 1f{i. x-^70-^^-b 
U(electric contol unit) fc® L/i^MfflC a— KSr# 

0 . X- ^ f -y hiC£Oil^;&-^ ^ ii-^^V ^: U ^iX'^ 

(i^^t:^ECUl::r'^i^u-K$tL, ^LX^^-^-y 
[0006] 

[|^ff.§»^LJ:di:-tSigffl] t^^Ji. ±ii(7)Xo 

IZ^ ttilxi ilx— i^3 >'ilTa:?''5A3— T'-f y^*^ 
^<S(lcO{^«T'l5 0 , ^tl^tlcO^mxIlisA tTx^N'-y 

^ffSOn-x-f ^^^■fcit/T'ys' y^f^aiiOSilS 

[0007] *%Bj{4±ieiiiatc^;^T^§^L^:t<oT' 

[0008] 

[iiM^s^-r?.3^c*^o^s] ( 1 ) ±iism^mm- 
^tzisb. -^wmMnmyrj^^j^wm^w^miiz^i^fi 
If. K-fi^tifzmmitm^hwmm-:i-Y^^m-hm. 
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^y/^mi. HffiBmwEcu**HuiemM$'j#p:7-o^vA 
[0010] ( 2 ) ^mn<7:i-'mmcDMnmyr3y^j^ 

^ - h *i J; yf;^ X- h :7 o-^ -r - h f^^-ri. ^ - 

c u -esaa^n^ y -? x-mwL^ ixtzwmmmT 
[ 0 0 1 1 ] iFt t<{i. m^m. 

C7)xSaU— >'3>'$•^TVV ??tM^.'irigCio il^^CT) 

[00 12] i?iL<{i. mrifiT^-^J'^o-^-^ 

^^:m\^xwmA^^um*-i^mm.^:m%Lf:l^^M. t 

ov^T<7)ffilll$ri>fc-ii-^. 7'a.y^?£^i^;}^;Ui7)t.o^ 
[0013] ( 3 ) *^Bfl(7)-^«T'{i. HulBXx- h 

^mmizj^&X'^h. 

[00 14] i^vT, ^^Bj^crt-mmx'ii. 



LT, m^wmcfy^^tLxmU^^>\^im^-^tzmsi 
[0015] ^fc, ^wMco-mmx'ii. m.mm^- h 

■y ^ >'>.if/^t:^JiE-f-i.1SiiCfi035!iS^i/;l^- b-^-iS^-T-S. 
v-i/^ ixi. :rcr -y ^ >- v^;Uc7)S[ SrSS-t -I. Bf^<7)i?'yP 

[0016] *f&BflcomMM3- K{i:^ «?iji.{f . — iSO 
C a- K Ir^ffiE C U tlig^^S J; d L>^cmSffl 
c a- VX'$)^i}K titzLCa- Kt{±[Sg§/i^v\ 
*^BJco^MECU{i. mMt-mtK$^i.g.ft«coECU 
T'^iO. ^Jxtt\ xy^^yECU. h7y;^5>y>-3y 
ECU. ^X^yi^mymmECV^ y]^-^^mEc 

ux'hh. Ecutsxy^mmn^commm^tzmii^x. 
^^tiiii■h^^X'hh-,- ~ — — 

[00 17] 

[ 0 0 1 8 ] 12 1 -g) t . ro^^ A^fig^K 1 

[00 19] rai/7A±^^ai{inyfi-r5'T-1t 
E2t-^-rJ:3t. CPUl 0. ROMl 1. 
RAM 1 2 , K 1 3 , *f>f y7^ >f y ;^ 

14. x^'Xn-'f 1 5, ^\-K-r 1 6. MiE^ 
K17. CD-ROMK^-I'ri 8^W-r>S., TajT^ 
A^^ai^0#ffl1ifg^^3l-rSrDi?'^A{i:, RO 
Mil. ^\—\^7'^X^ 1 6$>l>V^(±CD-ROMl 9 
t:*SW$nTt5 0. CPU 1 0t;j: OII^T$n^. Atil 
^)^a{i. =if-;K- K 1 3 . y7^ yrZ-r^N'^ 1 
4. x^^riz-f 1 5t:{i|5g^$ix'SrV^. ^Z::. CD- 
ROM l 9&^v<7y^m.<r>9-^v(Dtmm.^. ^j;t(^Dv 

[0020] i-^fti. ^-4^- K 1 3iiXl/^-{ y^ 

^y^f^uxi4 i-^^^m) s-Jif^L. e^or-f 

tT^:^ "9 (specification) ^rxV X:7°l^ 
1 5izm^mt, "f^sxyu^ 1 5tC{i. 03 (a) 
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( b ) t^j^-^x— ^ y n— f- A'— h (data f 1 owchart, 
:/o-/:?'^|l)i5it>'Xf— h:7a-^-\'-h (statefl 
owe hart, state transition chart, 4^C^3S^llI)«Oj&*/i 

^x-wm^mmtrnti-ix,^ . t^- ^ 7 n a- - h 

[ 0 0 2 1 ] i^. i-if{4. K 1 SiScfctK^tf 

[0022] jL-^(om^iz!B;t. i^^^ii^^mm 

[0023] itmmt/^msm-h t . ::L-^cr>f^lzm 

i> „ mmmc =»- nti^n -y ^sjffl lt o . - 

CUizy^ya-Y^^ti:^^ 

[00 24] ifz. y'u:^^j^^^mit>(=Mm'tT 

0, MMEci}2i,zt'yxi±M:^Hf±iimj^,commtm 

[0025] T/t^g 3 tf^mmE C U 2 

ix, mMECU2i::^'>>'n-FL7'^mMfflC3-h-7&i 

m^^ix^. ztLizxo. mmizm^mm.x'<7)i^^j.u 

-i^ayt/^nhtl^, mMECU2i3j:tX^W^T/t^ 
x_int = i nt ( x_float — 
Z:iX\ ^JloaU±nm^mjmxy$)f) . x.inUi^ 
X'h *) , OFFSET ( ilTttib i a s ) il^^SLOPE ( t5t 
{4LSB) im^'^^i^X'h^. 
[00 3 2] {2) mmx=ii^'yf'(7)im 
a 4 1= {4 . mME C U {t SKicn -/ cTJlSt;^:**^^ 
^ixx^^h. ■fe>'^f2l^4. *^aiL/c!f?!i^pJ::jiei::.7t 
«Eft-f-v^A/'D^^2 2tCilll.. A/D^^§|2 
2 {4«Eft-^ V ^ ^f-'-^ P izm L . mWE C U 2 
izm^, :*ffiECU2{4, Sicni^'y^Srfflv^T. 



X/Xf—hy^—'T^-V^^r-xm^hix^. :3Vb* 

[0026] f-V-^v^-f^O^lTf*, ^ME CU 2{4^ 
M4t;if®$fL. b (actual tesl)tmi:>fL 

iEjmW!iifim\^^ix. mMmj:y'u^^Mm.imi}i 

[0027] tJiT. ror ^Aij^na 1 icov-^-c i 0 

[0028] Lmmi±m(7)X-tS ■ -f^^^tg (S$ca£^'>y 

^) ] i^{4. ©iPtt«^A:'j-r-i.aPtTi4. 

■^(r)t^m-t^W)^]^}^M{noatins point number)^ 
[0029] Lj&^L. mMMIiiT'ii. i&ax hUXX/iSk 

m^(7)m;^j)^ Ecuocpu com:h ^ ^miz3 1 
m^(Dmmi,zii\^xi±. zcrm^t/^mmx-h^. r^i- 

3^^^tJE5x.|.fci6. mMECUffloca-h'(;fiife 
ay-y^ (SIS/JnSL-SSc (fixed point number)) SrMffl 
-^C=7-Hi:{4T^-^'t'>y hic^M'Sr^.-fr-l.ii: 

[0030] :^mmmx'it. mm-r^mmrn -y ^ ^ 

[003 1 ] < 1 ) ifm^<^M^-t:>mm^com^ 
mi] 

OFFSET ) / SLOPE ■ • ■ ( 1 ) 

fi^co^x- ^ P t-^mm^ -9<nmm.^—$' Q 
i%h. mWi^—^ii. M;t{i\ 1 6b i tcD^t^^ML 
S^(unsigned integer) T'ibi.. SlgCT*— ^ Q{4$IJWi 
$iJfflI*t^«^Ti5'^iX-^2 3tCtiJ:ft§ 
ix-S. -eur, T^^iX-:?2 3*<i&f^L-C??ja4q 

[003 3] 04(CfcV^T. ^Ui-'y^(4, !|%S<aSr 
n^t-t^^ U j/'-^/W<^$J^n i^' <y ISI^WIS*^ 
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LOPE, OFFSETti, ^tl^'tl\ p, 1 q. o 
OFFSETj&i^ft^^lS. .riX^>C0SLOPE, OF 

F s E T(4, ^ ^ y -9--f xmr/mjmmcr)m}^,t^i:,m 
[0034] mm\ ji.—fit)<imLtimmj±m ( ni/ 

JlOf '^TtoV^TllItSLOPESriSo/it-r-l.. ^ 

S L O P E ?r$gffl-r -i. , m 7 ^<7)^fii{4StC-b'ol= 

[0035] -f&mz. /hS SLOP Eti^-VN- 
-70-c7)MHt:=Sr-l.. ::*c^-tr^SLOPE(4 

^iSS^SrSLOPE ^*iiEHT-$iJPn •/ ^ 
*^'%:gfi!t*^-i-tf^i:i>*0#l>. ^^Did^-lh 2:111 

[0036] (3)^:?'nv^ 

a (Integer Block) S-^A-TS . m:/o-yi7{4, 

JL— f{±, KSc7"o-y^'to>-i^--K;USrx— ^7a— 

[0 0 3 7] fii!cra>y^7{±. ll6iC^-rJ:ot. (1) 
integer (^) . (2)SLOPE (LSB) , (3) 
OFFSET(bias), (4) float 

, (5) D a t a Ty p e . (6) " i n t e g e r 
XSLOPE + OFF SET" COeaofffBSr^O. 
(6){i. i nt e ge r3&^^,f 1 oat^rSKL/cM 
m (i£^f 1 oa t ) -C?).g., 
[0 0 38] |2I7;fcJ:t/H8Sr#BgL. *St»^l5i|{cL 
Siic:^n-y7c7)atgS-i^Bg-r^. ia70x-:J'7o 

1, 2ti:fctC, -ett^'il. SLOPEfcit/OFFS 
ET:^)iA:'3$/l-i.. *^tt»7'Cfy^'ii. ^n^>07-'-;5' 

[0039] SIS lz{4. 7&4tg:7"n y ^ (Ti^Wfii^xr^ 
$fLTV^§. A:^fix, y^^^timo f f s e t 1 . 
2fcj:t/s 1 op e 1, 2 frfflV^TS^tC^^a^:^., ^ 
iXii> 2-PC7)^<OW3t)itiJ:'3$fi^ ( i n t e g e r aj 

-h) . f 1 oatm:>3«4, xyC'S>§. Igi^^ 

xy tJt®-ri.i;, tt}:'3{B!lc7)SLOPEt>it/OFFS 
ETd^tJi-J&^S (fas, m25ti5j:t^m3^) , ^t^\,Z^ 
WM-i loat (=integerX S LOPEout + 

OFFSETout ) 



[0040] J--ift4. ia7i7)^S^5r^x, i^SjLU— 
>^3>-^^^5a]S^i:«if #S, f 1 o at SrM.I.::i: 

f 1 o at i:i£^$ti.;^^f 1 oat3&JJtK§fll.. 
(0.1) *i|^§I^Hl^-C'*>n{f, Sitni^-y 

*)^slopel, 2 tOiSS;(>^'^jiSt'S>l> CI 

s« -e^T-, mmim^mhtx-h^x' s i op e i , 

[0041] ll7fcJ;l/|l8(:J4, 

iiXtf, $IJfflIig^t0^7'n-y^-CSLOPEOl^fcP 

SSr^T^.Ii:*^■r'#l.« M;t{4'^ibS7'ov^-Cf 1 oa 
thinteger cr>-rtlt^±^ iftili^ *a7n -y ^ 

[0042] m.'^x. mmi^ncr>^mzi5\^x . f i o 

attinteger COSIES' i^^Z. t 

ti^X'^i,. m^mttm. m©07'n-yi?i:4T<tcfieo 
Tfloati:intege r tcr)-fiX7bm:k-t^ t\>-^ 

^j:mm<7)^±i)mM^ti% . ^tz. r^m^^ s l 

OPE<7)nmzX'yX$)h-ty^cr,Xtiil^m^tl^t 

[0043] 08-C-{±, ^cO^S^lZTjk^tl^^o^Z. 
ffi:*3ffl!)WOFFSET*i. A:'3fiix, yi^^X'>J^h, 

::c^^ipmmx'^^\>^m^izit. 9-'{4. m9CD^ 
m!im^miR-c^i>. iii9-c'i4, ^comimzTjk^tii, 

i dt:, ij-^imcomlfZmMiz "offset /slop 
e " i:&t:: t^ZlK>. mtfrnco offset <nWfM 
xi\,Zti:h, 

[0 044] sf^, ±ie§iHjri±. ■bArm.^m.zx^xm. 
%>nm.<^'>^^^W'^(^ixh, m o-m 6{±, sgsca 

^tJ. lai OtS^-Tidt:, co>y -/L-fii, m 
7'a-y^ttffgy ( 5 ) -y ( 8 ) ;??^#JlI§ixTl^§ 
Wmt^mky ( 1 ) -y ( 4 ) (i±IEt [31«T3!) 
t.fz. lai 0~S1 6t'{4, LSB**s 1 opetc 

[0045] KLh<7) J; o 3(s:*J6?^®T'{4 . Sffcrn 

Dv-'-y^^^-^^-^-l.. aiSrW^Mfflini;^-yi? (S^H 
^) ii^oi-'y^ (S^^Sl) i:&J:tB5L^r;i^A,iSW 

'?-ixg#:;&»'rJ>'tr.3.-:5'±T'i^5il-'-v'3 
ggTS)l>. ^'otC. MfflItt«»c0SgicaS/.yi7gI5:5i-^tt 
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[0046] im^-^wmt {wmmc^m^) ] ^m. 

ti^ h V ft§ -'fT'i^XT-A ( Tri ggeredSubsystem) t 
^ — h'f}^^yry^i^3>^ —jV (f unct i on-cal 1 ) ifi'if 

[0047] :^mm^mx'i,i. $ ^>tc, la i scr>m.9iM 

iimM.^\±. m^if^tlfl^r^yX^M. (Prioritize 
d Subsystem) (l_Prior_Subsystem, 2^Prior_Subs 
ystem), mS-H. 1?-7'i^^xAi7)^m<7)llt;fr*>iX-g. , 

[0 0 48] :i<7)mMimmiz^tni. m-^mco^f 
-^y u-^x- v<r>m%mm<^m^tt^^M,\,zx'% -& t 

■I.. 

[00 4 9] [c-a—Y^^{y^^)yy)^c-3 — v 

H *^*fi!t§ ixl. , mm^izit . 0 7 O^J ^#,^-r ^ t . 
(D^t-^h. ( 2-:>c7)^(7)A:^i: l-^oSicco 

[00 50] IB{#«Oy 7 h^XT«n°n^^LTflJffl-r 

-eLT. mwL^i^'-y^tzm-ri>xoizmmi^^tiii 

[00 5 1 ] 112 OJi, x-5'7D-^-5'-h*^^^ 

112 Otw^-TJ: ay}z°j.~i$^i)^^iib 
fzmi:^ifi^mzWl*)ni^^tih, ^cDtznb, ±:^^ti 
C 3 - K {i , AmirZ t^X mm^zm^ri t^\,^h<7i\.z 

[00 5 2] :i<r>xoiz-m.m^j:ca~Y^m^im 

-Yb■1-^r-V(r,—m}^Mibt:>tlX\^hi}^k-Ch^, L 



[0053] ^mmmx'it. -^w&.\p\±.(^fz)i^i>z^ m 

2 1 \,z^-ty^') yi/m^ii^m'T i>ixx^^h . ^— T 

^'f >'Sr^"J y^?-ri., Stf?t/iifigE7>f>^cmM^07 
<;P*«W^tL^« 02 lT'{i. mtLX. y^?V "t_ 
x" "t_y" "t_z" "t_xyz" *^#{t;i>fLTV^i>*^. Hl^ 

■f-v ^^'^^^I'Sr Wt-& <r i: ij^imThh <. C u - Frtfigo 

^Jl'ti^miytit . -^com^. 112 1 t^-TJ: aic, 

[ 0 0 5 4 ] 112 1 (^mX'ii-r^X<r)mmy-^ y 
l>Zy^/\^i)mif^tiX\'^h, Li}^L. r{±, Ca- 

SrWmjfii/^. y^V yy^M^^y^ yi,Z'Z>\,^X 

{4. 3 y e ^ - ^i-fij 0 #{t;t^ifc=a*-'-eo * ^ $ 

[0 0 5 5] LCzj-Y^iztHf^yju-yiU 
{ 1 ) MSi^Ca-K^fiJtTiJ:. x-^7n-^-^-h 

c^o-ocorn -y ^ tfiJ5'Ji7)^i!tiSAMt{t 4.ixl. , -e 

LX. #yo-yi?t:MJlEtT, — 

3&^^$tL|>. ^(7)fzib. ±^^tifzC^-Vii. ^m. 

[0056] ^zx\ :^mmmmTii. ■sri^i±c7)i6i_ho 
fziibiz^/i'-\:^yf^mmti^m'r^tix\,^h, 112 2^# 

-?c7)ya y ^t^iyh. i^}V-y\\Lif'^t>fx.X v ^'Sri^:£fflO 
£7)C a- H-C'{4, :?'D -y ^^SctCJEE \:.fz 2 -PcDjeA-'^fi^^ 

tLTv^^, — if)V-T^^-ixrz^m<riCzi-Y'^ 
2ocoyo y^oaiff*i4i:y>^it. — :><7)5(:t* 

[ 0 0 5 7 ] fcTt: ^S[<?)ro -y ^^^;P-tfyi/-r 

Kh -y crmkm^-th wm.^'^^m^ hzt tm 

[0 0 58] ll2 3i3j:t>'ll24$r#aSL,. :/;U-b°>' 

-r-hi7)#:/a-y:7tc I D*i#tt^^i. I Ds&J^^ 
trit^^nS. I D b:3,-^ifi^t,^tzy^>Vt^m 

(a) ) ^if^^^nS. •7<;U**Y'ttt'^>^x-CV^=5:V^*^ 
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[00 5 9] 024(-*3V^T. t-f. K:fim^im^^ 
Mtittc i T . * S-r S T'o -/ (DX:hm-^(7^ I D ij-m 
K^it^ (S 1 1 ) . -eLT. ^cor-:!^^-^ (02 
3(b)) ^#BgLT. #A:']ft-^lcov^T. 

( s 1 2 ) . ^f¥^m. ( 2|ll5|^}i) Igcsft 

(Tiy'-^^-x^imR^tih (SI 3) , -etT. A^i 

IS. ( S 1 4 ) . i^S 

[0 0 6 0] SI 3(7)3t^5t{±S 1 4c7)^ifc^?-ffll> 
«@7'Oy^(7)^;{)^f«$iX-l> (SI 5) , iP^L 

$n-l> ( S 1 6 ) . ^ft*fi£i!:-Cfcix{f . iJ:c7):/n 
TcommcDtzMz. ^cr)^~:$^K-Xt,z^ Si 5T-f^-5 
vtitJ^^SilSix-S ( s 1 7 ) . i?';>-t°yi?W*^'B!ui 
-mtf, S 1 5T'^^of^5l:j!)<7T-f/H:«^J±5$iT.^ 
(S 1 8) , 112 2T'{4, 2-:>cr>ra'y!'ittlihtz^ 

[ 0 0 6 1 ] 112 5 ^mmvx . iss.cnyjv-'^yy^ 
m<7)^wmim^R^i> . xiimmt s i is j;tA' s 2 t-* 

fc, ^ (x+i) ifn^fih. Z(r>^<r>y)V~\::yym 

1 ) ^xfym^t Lxmm^h, <j:t. a:^3S-^s 2^3 

ov^T^o^gl^trtTdJ:, A:'jft-^s 2(7)i/;P~b'y^^ig 
ic(42III-CS>l>^i:*«ii-A^-&. ^^cT^r-rJ'^ 
^<;Px2*JA^lffi-^i: LT^fflS^l, 
I.. «SLTi^l.7'o-y^|*I^MS{4, (x + 

1 ) xx2T'*)^ w-m) , 

[ 0 0 6 2 ] ^^^<7)y-'-:5'<-X7{>^;bai:>3fi^ 

=at_x7E)>'^§fxs. Ktim^si\,zmLX2^^<7yy 

LT^^^S. -eCT'. t_x=(x+ 1 ) XX 2*iai:J3$ix 

[0 0 6 3] (2) ^VU-tryiJ^^jn^-cti:. $<i>fc. ^ 
0 1 $ fx . ( t/i 5 '^/utif/^T c 3 - 

[ 0 0 6 4 ] , "r—S^y^-f-^-h 

<r>mitm.mi>z^^iv^imfzt'th . ^(^m^. mn 

mxmTihixtz. ^W&com^^ca- Yt-^m^^^ix 
[00651 J^LhJ: 0 , ^mmm.\.ziiix\i. C H 



±m.crm.\>zmmti:^)V-\:yy^<ffo C t (.c i O . SI!) 
^^tih c u- b'conrggtt^ § t:>{,z-m»)^ ^ fcj&^'^it 

[0 06 6] [:SMECU/\£7):r'^:xn— K] HI 

U2t::/'>yn— K-T'l). mii5ECU2{±*MfflCrj— 
K^^LT^M^ T/WSSS (DSP) ^MW-r-l. . 

r>f ;^r^-'f±tc®^^*^/c-<i>T-^^-ri.. 02 6 
J±. *MECU2tCX CU2:3ifflLfcJS^O^: 

[0067] ^tj0gST-{4, /^'^W^^V^3aiE^:eM 
fflla£/>y:?*^'ftaLrv^S. $^>t:, :*MfflCr7-h'0 

[0068] 

{f. ^.-^ifix-^ Ltzumimi,znm-f^Mmm^- k 

A*$fL/c$ijePtt^{4, ^tlU^if 
n y e - ^±-C-> 5 i 3 y^fig^S: i OX'S) 0 , 
:^Wffl3-Ft^LT«MECUT'tiseffl"5Itg 
=5:t>c^T-*)0, m.'iX. 7-VN'-y^<^OXifc(7)±i|ggiM 

■y i?x^N'.y ^*-c^s:S^s*%BJ(ofij^;{)^^i=t#i;> 

[ 0 0 6 9 ] i/^. *^BJt3j;ix(f . ^'^'J y:?"^:?^;!^ 
[llffiiOfS#=5:iK03] 

[01] ^%mcr>mmm<7^±im^^^s'tmx'h 
I.. 

[02] ra^^A±fi!^go«^$-^^-r7^ny^0 

[03] mmw^^m.'t'f—s'y'o-^^-viiiij/ 

Xy— V 7 n— h $r^F-r0T-J>'2. . 
[04] *MECUtci5{t-SSiicn~;=vi?£7)iE;t:^^ 
■t0T'S>l>. 

[05] SiJOi^' y ^'CO— SBO^J$r^-r0T'*>-2., 

[06] mm.yv3y'?<r>m^^^<tmx'h^. 
[07] sscT-a -y ^ *^(t® (ciiffl i^tzm^^-tm 
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[010] fi^oxv ^c7)Hf.tf- h «y-;WS:^-r0T 

[01 1] 

[01 2] 
[01 3] 
[014] 
[01 5] 
[01 6] 

[017] M^flif c7)^:rSS:^-r0T'S, I. . 

[018] <OSg:^^T'$) o T2|s:||J6?g®cO 
ffi5fef+ft«tll:^-r0-C-i54 , 

[019] 01 7±5J:t/01 8(7)$*^fc LT^Sil 



u-J-/9<7^-^7ti— h •y-;l'^5^-f 0T' 



S C n - K Sr^^-r0T'i5 ^ , 

[02 0] f—^vu—^-^-Vtl^h^^ithOn 
[02 1] 02Oi:|Hl:R<7)^-iJ'7a-^^-h*-^, 

[02 2] C:3-h'^figtci5*t'l.^;P-ey:7MSISr 

Tktmxti h . 

[023] C n- Y^^UX^^^ix^^m.^'T- 
[024] m2 3<Dv'~:?^-XimmLf^^J\^-t° 

y^nm^^^mx'h^. 

[025] \^y^iim<7)Mi^m^^^mx'h 

[02 6] :rn^7A^^M*ixyvV$iJfflrSr^- 
^•t^tB O«*iiM^J2rS^-r0T* S . 
[W-tcOl^iHj] 

1 yu^yM±^m.. 2 ^i^ECU, 3 

10 CPU. 11 ROM. 1 2 RA 
M. 13 ^-d-:-H. 14 7ti-( y^-'Oify-'^U 
X. 1 5 "T-lXTU-f. 16 ^N— HfV;^^. 17 
aftlHlifl. 1 9 CD -ROM, 



[01 ] 




Specification 



control 



actual test // ^ 





[07] 



Inpull: SLOPE 0.25 
. OFFSET 0 

rnput2; SLOPE 0.25 
OFFSET 0 



Inlagv 

Integer 



□3-^. Integer 
□-. — SLOPE 
rh-,, OFFSET 



pjaptoy 



-Float 
Data Type 

Int-^ float 
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[1212] 



1 o 



1 1 




1 9 



1 



CPU 



ROM 



:{ AM 



C D — ROM 



.1 a 



— H 

1 3 



"T" 

1 4 



1 5 



1 6 



1 7 



(a) 



[03] 

7=-5'7n-^V-h {OATA FLOWCHART) 





















>■ 


func 


<^ 


(¥2) ^ 


trans2 









(b) 



xy-h7P-=P+-h (STATE FLOWCHART) 



[i=0] 



init/ 



^j<n]{j+•^-;sub_fund();} 




>0]fj=0;K 



— 



term/ 
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sensor 




V, 


r 




A/D 



[124] 

INTEGER LOGIC FEATURE 

given functions 

P = int((p-op)/lp) p = transfer_p (P) i 
Q = int((q-oq)/lq) q = transfer_q (A) j 
Capitals mean integer variables. 



fixed point code 
Q = logic(P) 



I 



A =table-i(Q) 



controller 



2 3 
-J— 



actuator 



y(k) = 0.7888 y(k-l) + 
0.1784 y(k-2) - 
0.1000 y(k-3) - 
0.0010 u(k) + 
0.0150 u(k-l) - 
0.0040 u(k-2) - 
0.0020 u(k-3) 

example of 
floating point formula 



test 



ftmcfSon_a 
fcxnctionji 



Untitled 



TriggefO 



\7 



function b ftjktdBoii a 
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[116] 



Integer Block's Signal 



Translatioa formuln 

floal inieger 

x_int ^ (x_float - OFFSET)/SLOPE 




Integer Biock 



SLOPE, OFFSET is also 
I integer calculated in the integer block 
SLOPE (LSB) 
OFPSET{bias) 
float 

Data Type 

integer* SLOPE + OFFSET 



[08] 



multiply 

input 1 input2 

(x-offsetl) ^ (y - offset2) 

slopel ^ slope2 

Output 

— xy - offsctl^y - x*offset2 + offset l*ofrseL2 
slope l*slope2 

Output SLOPE : slope 1 *slope2 

Output OFFSET : offsetl*y + x*offset2 - offsetl^^offset^ 
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[119] 



multiply 

input! input2 Outpui 
(x- offset! ) . ofFestl V^/ Cy-offset2) . ofrset2 W ^ 



specifies SLOPE : slope o output 
specified OFFSET : offeet_o-* output 
OFFli„^ : offset 1/slopel, OFF2i„, : offset 2/ slope2 
multiplied integer value : 

((Xi„, + OFFl ,J*(Yi„,+OFF2^,)*slope 1 *slope2 - offset _o)/slope_o 




[0103 



INTEGER LOGIC SUPPORT (1) 



CD All integer lines arc vectors composed of 

y(J) : inieger value y(5) = signed or unsigned 

y(2) - LSB y(6) = CARRY 

y(3) r, OFFSHT y(7) = ZERO 

y(4) ^ floaling point value y(S) = NEGATIVE 



(2) The integer logic support tool has the folo^ying 
blocks. 



(1) traiisformalion to integer (9) iwo D table look up 

(2) transformation to Doal (10) split 

(3) summation (11) unit delay 

(4) multiplicaiion (12) integer scope 

(5) division 

(6) residual 

(7) shift 

(8) one p table look up 
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imi 11 



INTEGER LOGIC SUPPORT (2) 



(1) transformation to integer 

(llnlag hon Input 

(1) bi I length 

(2) aigficd u[ unsigii&d 
LSB 

(4) OUFSET 



/^(I)= integer value ^ 
yC2)-LSn 
y(3) = OI'TSCT 
y(4) = flooling poinl value 
y(5) = signed of unstgncd 
y(6) = CARRY 
y(7) = ZlLRO 
y(8)^NBGAT]VE- 




dhilog hox prc5ciiUiUoa 

(1) minimuiij value 

(2) maximum value 



(2) transformatiqn to float 





ToTLubI 




UHl_l 
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INTEGER LOGIC SUPPORT (3) 



(3) summation 



dialug box 

bil tcngUi 

signed unsigne d ^ 




y(l)=H(l)+LC2) 
yC2)= if(LSBI-^USfl2)USBl 
Inf 

y(3> = oi-i^nri ♦onFsin'2 



1 n(l) = imegcr value j. 

«C2)=LSB2 [ 
I u(3) - OFFSET I J 



(4) multiplication 



dialog box 
bil Iciiglh 
signcfl unsigned 



in_l 




y(l).u{l)*u(2) 
y(Z)=:USiU'LSD2 
y(3) - LSBrOn-^CT2+ 
LSB2' OFFSET! 4 
OFFSETl'UFI'SET2 



u(l) - integer value 
□(2)- LSR2 . 
«(3)=0FFSET2 
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INTEGER LOGIC SUPPORT (4) 



(5) division 



= integer v»l«c 
u(2) - LSB2 
ii(3) = OFFSLTI 



ya) = u(!)A.C2) 
yC2)= LSB1/LSB2 
yC3)» OFl-ESTl/CLSBl-uGZ)) - 
OFPSt"rz/(l3R2*uC2)) 




(6) residual 



U(1) - illt^CT- 

11(2) 15132 

u(3) = ori*sjri 



CT vitluc 1 H— — ^H~^ I 



y<l)-<l)9&ii(2> 
y(2) ^ LSBl . 
y(3) = OPFSnTJ/u(2) 

)2-ZZ 



[1114] 



INTEGER LOGIC SUPPORT (5) 



(7) shift 



dialog box input 
(l> shitl bit 
(2) » or « 



y(l) - integer value 
y(Z) LSB 
y(3) :OFFSEr*2* 




(8) (9) table 



[u(]) = integer vjlHc 
u(2)=u;U2 
u(3) = OI'r5l'IZ 



dialog box 

X ~ dniauc bll lenglb 

y dtilay signed ot unsigned 

z = daCDK ISBz 

OFFSm'r . 



y<2) s LSBr. 
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[iai 5] 



INTEGER LOGIC SUPPORT (6) 



(10) split 



y(I] = uppefl6 bit dala 
or 

lower I6bil dala 
y(2) = LSn*2S6*256 oc 




(11) unit delay 



ii(I)= intcgci vn!iic 
ii(2) ^ J-SB 
ii(3) = Ori*SET 



r 



yCl) = ij(k-l) 
yC3) = OFFSET 



V- 



[mi 6] 



INTEGER LOGIC SUPPORT (7) 

(12) integer scope 



y(l)- Integer value 
y(2) = LSB 
y(3) = OFFStT 
y(4) « Iloalinf point value 
y(5)aCARRY 
y(6) = NEOATIVE 
y(7) - ZERO 



dialog box 
The following dcsplaycd dala can be 
swilched. 

■ integer 

■ float 

* compare 

• error 100*(noaL-integef*LSB)/noat 
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[HIS] 

(Prioritized Subsystem) 



test 



calcUtton ofd 



I^PftorjBubsyaytam 



csktKlonof b 



^JVIor.SutByaytom 




Prioritii'^d Subsystema>4;fl!rCl 



2_prlor_Subsysteni 






calelatlofi or ti 


Oa*»$l0f»{bs^ M.j}j4rv Date Skve VMS 


TITLE 


CfttQn4er 1 







[HI 9] 



L. 



*ii)c^nsc-c ode 



void untitled (void) 
{ 

functian_iiO; 

) 



lest. c 



void test (void) 
{ 

A-A+l; 
A = 2*A; 



test, c I 



void fimctlon_a (vokl) 
{ 

A=A+1; 

> 

void fiinctioti b(void) 

{ 

A -2* A; 

} 



[025] 



sl_S_Function xl 
s2_S_Fuiiction x2 
s3 S Function t x 



si S Function x+1 
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[020] 



im2 1 ] 



C — c o d e 




Constant 



void untitled(void) 
{ 

S 1 o s I _S_FunctiDii; 
sic s2_S Function; 
sl6 s4_S Functioii; 
sl6 s3_S_Functioii; 

/* mtj_sum : s4 _S JFimctioa */ 

s4_S_Functioii -si _S_Fiinction+s2_S_Fuaction; 

/* int^aia : s3_S_Function */ 
s3_S_Function = (sl6)(2*s4_S_FuEiction); 

/* (no update to perfomi in root model) */ 

} 



C - c o d e 




void untitled(void) 
{ 

sl6t_x; 
sl6t^; 
sl6 l_2; 
si6t_xyz; 

/* int^sum : s4_SJFunction */ 
t_z t_x+t_y; 

/* int_gain : s3_S_Function */ 
t_xyz-{sl6)(2*t_z); 

/* (no update to perform in root model) */ 
). 



[02 2] 



C - c o d e^JSlc (y;v-tf>y) 




void untitled(vojd) 
{ 

sl6tx; 
sl6 t y; 

sl6 s4_S Function; 
s 1 6 t _xyz; 

s4 S_F unction - t_x+t y; 
l_xyz = (sl6)(2*s4_ii_Funclioni; 

) 



void untitled(votd) 
i 

sl6t_x; 
sl6 t_y; 
si 6 L_xyz; 

/* int_ p^nin : s3 S_Fu action */ 
l_xyz = (s I 6){2*'t x H_y); 
} 
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[023] 



[02 6] 



(a) 



ED Signal Label 

si S Function t x 



St. 



(b) 





[1124 ] 



-s 1 1 




